Structural requirements for action of cholecystokinin on enzyme secretion from pancreatic acini.
Using dispersed acini prepared from guinea pig pancreas, we found that the structural requirements for cholecystokinin-induced stimulation of amylase secretion are the same as those for cholecystokinin-induced desensitization of amylase secretion. 1) The relative potencies with which various C-terminal fragments of cholecystokinin cause stimulation are the same as their relative potencies for causing desensitization. 2) With each fragment tested, desensitization occurs with peptide concentrations that are supramaximal for causing stimulation of amylase secretion. 3) Fragments of cholecystokinin less efficacious in causing supramaximal inhibition of amylase secretion are also less efficacious in causing desensitization of amylase secretion. In contrast, there is no obvious fixed relation between the ability of a cholecystokinin fragment to cause stimulation of enzyme secretion and its ability to cause residual stimulation of enzyme secretion. Cholecystokinin and its C-terminal hexadecapeptide are 25-40% more efficacious than the C-terminal decapeptide, octapeptide, and heptapeptide in causing residual stimulation, and the C-terminal pentapeptide and tetrapeptide caused no detectable residual stimulation. The C-terminal tetrapeptide, however, can prevent as well as reverse the residual stimulation caused by other cholecystokinin fragments, and the ability of the tetrapeptide to prevent cholecystokinin-induced residual stimulation is itself fully reversible.